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(54) Wheel balance weight 

(57) This invention relates to a wheel balance 
weight attached to a wheel of an automobile. The con- 
ventional wheel balance weight has an disadvantages 
that the numbers of parts and a manufacturing cost of 
the wheel balance weight increase, or an disadvantage 
that the fixing of the engaging member to the weight 
body is not sufficient. In the present invention, the 
weight body 1 has an engaging groove 1 1 with which 
one end portion 31 of the engaging member 3 engages. 
Opened end portions of the weight body 1 defining the 
engaging groove 1 1 are caulked over the one end por- 
tion 31 to form pawl portions 12. Thus, the one end 31 
of the engaging member 3 is fixed to the engaging 
groove 1 1 of the weight body 1 . 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention s 

[0001] This invention relates to a wheel balance 
weight attached to a wheel of an automobile. 

Related Ar t 

[0002] In a wheel assembly in which a tire of an 
automobile and the like is assembled into a rim of a 
wheel, if an unbalance of the wheel assembly in a cir- 
cumferential direction around a rotating shaft or in an 
axial direction becomes larger, various defects such as 
a vibration or a noise will be generated in running of the 
automobile. These vibration and noise are resulted from 
the unbalance of the wheel, and a wheel balance weight 
is attached to the wheel to remove the unbalance. 
[0003] A conventional wheel balance weight is com- 
prised of a weight body made of a lead or a lead alloy 
and has a predetermined weight, and a clip for fixing the 
weight body to the wheel. The weight body and the clip 
are integrally formed by a casting. The lead or lead alloy 
constituting the weight body is selected due to a large 
specific gravity thereof and a soft, adaptable character 
thereof to a curved surface of the wheel. However, since 
the material containing the lead has a problem in an 
influence to a natural environment, the wheel balance 
weight which has the weight body made of an iron or an 
alloy of iron has been developed. Concretely, the wheel 
balance weight comprised of the weight body made of 
the iron or the iron alloy, and an engaging member 
made of a steel plate and bent so that one end portion 
thereof is fixed to the weight body and other end thereof 
is bent to nip a periphery of a rim portion of the wheel 
therein. 

[0004] As the conventional wheel balance weight, 
Japanese U.M. No. 3046046 discloses a wheel balance 
weight comprised of a weight body made of a cast iron, 
and an engaging member made of a steel plate bent 
and fixed to the weight body by a rivet. On the other 
hand, Japanese U.M. Laid-open (Koukai) No.62-70001 
discloses a wheel balance weight comprised of a weight 
body having a recessed groove on a bottom surface on 
which a protruded portion is formed, and an engaging 
member having a through-hole at one end thereof to be 
fixed to the weight body. The engaging member is fixed 
to the weight body by penetrating the protruded portion 
through the through-hole and caulking a head or top 
portion of the protruded portion over the engaging por- 
tion. 

[0005] However, the wheel balance weight dis- 
closed in Japanese U.M. No.3046046 has an disadvan- 
tage that the numbers of parts and a manufacturing cost 
of the wheel balance weight increase, since the engag- 
ing member is fixed to the weight body by riveting. On 



the other hand, the wheel balance weight disclosed in 
Japanese U.M. Laid-open No. 62-70001 has an disad- 
vantage that the fixing of the engaging member to the 
weight body is not sufficient, since only a top of the pro- 
truded portion is engaged with a periphery of the 
through -hole. Also, the manufacturing cost of the weight 
body increases due to of the protruded portion formed 
within the recessed groove. 

SUMMARY OF THE INVENTION 

[0006] The present invention is made in view of the 
above mentioned circumstances, and has an object to 
provide the wheel balance weight in which the engaging 
member can be fixed to the weight body sufficiently and 
firmly. 

[0007] In order to achieve the above object, inven- 
tors of this application has studied a fixing manner or 
method of the engaging member to the weight body, 
and found that, pawl portions on the weight body formed 
by caulking opened end portions where an engaging 
groove opens to engage with the one end portion is 
effective to fix the engaging member to the weight body. 
[0008] That is, the wheel balance weight attached 
to the wheel rim portion is comprised of 1)a weight body 
having an engaging groove formed at a part thereof, 
and caulkable opened end portions defining said 
engaging groove; and 2)an engaging member formed 
by bending a metallic plate so that of which one end por- 
tion is to be fixed to said engaging groove said weight 
body and of which other end nips a periphery of said rim 
of wheel. Said engaging member is fixed to said engag- 
ing groove of said weight body by pawl portions formed 
by caulking said opened end portions over said one end 
portion in a state where said one end portion is 
engaged with the engaging groove. 
[0009] According to the wheel balance weight of the 
present invention, the engaging member can fixed to 
the weight body by caulking the both opened end por- 
tions of the weight body onto the one end portion, so 
that the engaging member, can be fixed to the weight 
body firmly. 

[0010] The present invention can include various 
embodying modes, as follows. 

[001 1 ] The weight body which constitutes the wheel 
balance weight has the engaging groove with which one 
end portion of the engaging member engages. This 
engaging groove is opened in a width corresponding to 
a width of the one end portion of the engaging member. 
One end portion of the engaging member is fixed to the 
engaging groove, in the state where one end portion is 
engaged with the engaging groove of the weight body, 
by caulking the opened end portions over one end por- 
tion to form the pawl portions. Thus, one end portion of 
the engaging member is fixed to the engaging groove at 
opposite sides thereof to increase or widen the fixing 
portions, so that the engaging member can firmly fixed 
to the weight body. 
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[0012] The weight body preferably has, at the 
opened end portions of the engaging groove, a pro- 
truded portion(s) protruded from the opened surface of 
the engaging groove in a thickness direction along side 
wall surfaces thereof to be caulked . This protruded por- 5 
tions make the formation of the pawl portions protruded 
toward the engaging groove to fix the engaging member 
easier, that is, the caulking operation of the opened end 
portion for the fixing becomes more simple. 
[0013] The weight body preferably has a first guid- 
ing portion protruding in a longitudinal direction into the 
engaging groove at the side wall surface defining the 
engaging groove, while one end portion of the engaging 
member preferably has a second guiding portion to be 
guided by the first guide portion. Thus, the engaging 
member is guided by the first and second guiding por- 
tions and positioned smoothly, when it is fixed to the 
weight body. 

[0014] The first guiding portion is preferably a pro- 
truded portion or a recessed portion formed by protrud- 
ing or recessing the side wall surfaces. Preferably, the 
first guiding portion is formed at the side wall surfaces 
near to the bottom wall surface to extend in a depth 
direction of the engaging groove from the bottom wall 
surface to the opened surface. The second guiding por- 
tion is complementary to the first guiding member. That 
is, when the first guiding member is protruded or con- 
vex, the second guiding member is recessed or con- 
cave. By such complementary relation, the first guiding 
member is smoothly guided by the second guiding 
member in the depth direction of the engaging groove. 
[0015] Also, the weight body preferably has a posi- 
tioning emboss protruding in the thickness direction 
from the bottom wall surface of the engaging groove, 
while one end portion of the engaging member prefera- 
bly has the through-bole through which the emboss 
penetrates. The top portion of the emboss is preferably 
caulked. Further, the weight body can have deeper 
grooves at both end of the engaging groove. 
[0016] The weight body adjusts the weight of the 
wheel balance weight, and can be manufactured by an 
iron steel and the like, by the iron preferably. The wire 
material of constant cross-section is cut by the predeter- 
mined length, and then subject to a cold-forging, for 
manufacturing the weight body. 
[001 7] The engaging member preferably which con- 
stitutes the balance weight has one end portions oppos- 
ing to the bottom wall surface of the engaging groove 
and being bent at both side edge portions thereof 
toward the weight body. In this case, the engaging 
groove preferably has a protruded portion at a central 
portion of the bottom surface, corresponding to the 
cross-sectional shape of one end portion. In detail, the 
bend or curvature of the side edge portions of one end 
portion toward the bottom surface of the engaging 
groove prevents the pawl portion from protruding from 
the surface of the engaging groove, and broaden a con- 
tacting area of the wheel balance weight to the rim por- 



tion when the wheel balance weight is attached to the 
wheel. 

[001 8] It is preferable for the engaging member that 
one end portion thereof has a duplicate or folded con- 
struction formed by folding back an end of the engaging 
member by 180 degrees, and one end portion has a 
reduced width by removing or cutting the side edge por- 
tions thereof. A space formed by removing the side edge 
portions of the one end portion can be used for contain- 
ing the pawl portions. The engaging portion is formed 
by bending the metallic plate by a press-forming, and is 
comprised of one end portion to be fixed to the weight 
body, and other end portion bent into an arch shape to 
nip the peripheral portion of the wheel rim. The engag- 
ing portion is preferably manufactured by the steel plate, 
and preferably has a resilience given by quenching. 
[0019] The wheel balance weight of the present 
invention has preferably has a coated or sprayed layer 
on an surface thereof, to prevent a deterioration due to 
a generation of rust on the weight body and/or the 
engaging member. For example, zinc chromate film can 
be formed on the balance weight. 
[0020] When manufacturing the wheel balance 
weight of the present invention, the one end portion of 
the engaging member formed by bending the metallic 
plate by the pressing is engaged with the engaging 
groove formed in the weight body, and then caulking the 
opened end portions defining the engage groove over 
one end portion portion to form the caulked portion. 

BRIEF EXPLANATION OF THE DRAWINGS 

[0021] 

Fig. 1 is a plan view of a wheel balance weight of a 
first embodiment; 

Fig. 2 is a cross-section of the wheel balance 
weight of the first embodiment; 
Fig. 3 is a cross-section of a counter weight used in 
the first embodiment; 

Fig. 4 is a plan view of a wheel balance weight of a 
second embodiment; 

Fig. 5 is a cross-section of the wheel balance 
weight of the second embodiment; 
Fig. 6 is a plan view of a wheel balance weight of a 
third embodiment; 

Fig. 7 is a cross-section of the wheel balance 
weight of the third embodiment; 
Fig. 8 is a plan view of a wheel balance weight of a 
fourth embodiment; 

Fig. 9 is a cross-section of a wheel balance weight 
of a fifth embodiment; 

Fig. 10 is a plan viwe of a counter weight used in 
the fifth embodiment; 

Fig. 1 1 is a cross-section of a counter weight used 
in the fifth embodiment; 

Fig. 12 is a cross-section of a counter weight used 
in the fifth embodiment; 
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Fig. 13 is a cross-section of an angaging member 
used in a fifth embodiment; and 
Fig. 14 is an enlarged explanatory view for explain- 
ing a fixed state of the wheel balance weight to a 
wheel rim portion. s 

PREFERRED EMBODIMENT OF THE INVENTION 

[0022] Hereinafter, preferred embodiment of the 
present invention will be explained with reference to 10 
attached drawings. It is noted however that the present 
invention is not limited to these embodiments, but 
includes various modifications and deformations. 
[0023] The weight body of each embodiment is 
manufactured by cutting an iron rod (SS400, S10C and is 
equivalent thereto) by a predetermined length, and 
being subjected to a cold-forging. The engaging mem- 
ber is manufactured by punching a steel plate (SK7, 6, 
5, S60CM, S65CM and equivalent thereto) by a prede- 
termined shape, bending it by a press-forming, and 20 
being subjected to a heat-treatment. The wheel balance 
weight is subjected to a zinc chromate treatment, baked 
-type zinc chromic acid composite film, or silver powder 
spraying. In addition, the wheel balance weight has, at 
the bent portion abutted to the wheel rim portion, an 25 
opened small hole(s).( Embodiment 1 ) 
[0024] A first embodiment of the wheel balance 
weight is shown in Figs. 1 and 2, in which Fig. 1 is a plan 
view of the wheel balance weightand Fig. 2 is a cross- 
section of the same. 30 
[0025] This wheel balance weight is comprised of a 
weight body 1 and an engaging member 3. The weight 
body 1 is manufactured by cold-forging the rod steel cut- 
ted by a predetermined length, and has an opened 
engaging groove 11 at an upper surface thereof. The 35 
engaging groove 11 has a predetermined width 
(up/down direction in Figs. 1 and 2) in a longitudinal 
direction (right/left direction in Figs. 1 and 2) of the 
weight body 1 and depth (up/down direction in Fig. 2), 
and extend in full width (up/down direction in Fig. 1) of 40 
the weight body 1 . The engaging groove 1 1 is defined 
by a bottom wall surface 1 1 a, a pair of side wall surfaces 
11b, and an opened surface 13c. The weight body 1 
also has a low protruded bead 18 at a lower surface 
thereof. The engaging groove 1 1 has, at both ends or 45 
sides thereof, a pair of deep grooves 1 4 deeper than the 
engaging groove 11. At both opened ends of the 
opened space defining the engaging groove 1 1 , a pair 
of protruded portions 13 protruding from the opened 
surface 11c along the side wall surfaces 11b are so 
formed. 

[0026] The engaging member 3 is comprised of one 
end portion 31 to be fixed into the engaging portion 1 1 
of the weight body 1 , and a bent portion 33 extending 
from one end portion 31 and being opened to nip a ss 
periphery of a rim portion of the wheel. Both side edges 
of the one end portion 31 are bent to be remote away 
from the wheel (downwardly in Fig. 2) to form sloped 
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side edge portions 32. When the one end portion 31 of 
the engaging portion 3 is fixed to the engaging groove 
1 1 of the weight body 1 , the sloped side edge portions 
32 of the one end portion 31 is fitted into the deep 
grooves 14 of the engaging grooves 1 1 . Then, back por- 
tions of the protruded portions 13 are caulked, and the 
caulked portions and the protruded portion 13 are 
pushed over the sloped side edge portions 32 of the one 
end portion 31 to form pawl portions 12. In this way, the 
one end portion 31 of the engaging portion 3 is fixed into 
the engaging groove 1 1 of the weight body 1 . 
[0027] Here, the protruded bead 18 shown in Figs. 
2 and 3 and protruded from the back (lower) surface of 
the weight body 1 is formed to make cold-forging the 
weight body 1 easier. So, this protruded bead 18 can be 
omitted in manufacturing the weight body 1 . 
[0028] According to the wheel balance weight of 
this embodiment, in the state where the one end portion 
31 of the engaging member 3 is fitted into the engaging 
groove 1 1 of the weight body 1 , the protruded portion 1 3 
at the both side portions defining the engaging groove 
1 1 are caulked to form the pawl portions 12. The pawl 
portions 12 press the sloped side edge portions 32 of 
the one end portion 31 fitted into the deep grooves 15 in 
the engaging groove 1 1 . In this way, in this wheel bal- 
ance weight, the engaging member 3 is fixed to the 
weight body 1 firmly. 

[0029] Here, as shown in Fig. 1 4, the wheel balance 
weight of this embodiment is attached to a rim portion 7 
of wheel. That is, each of the wheel balance weights is 
attached to the wheel by nipping a periphery of the rim 
portion 7 with the bent portion 33 of the engaging mem- 
ber 3 which has a bent or curvature coinciding the 
periphery of the rim portion 7. 
[0030] The wheel balance weights in the following 
second to fifth embodiments are attatched to the wheel 
rim portion 7 in the same manner. 

(Second Embodiment) 

[0031 ] A second embodiment of the balance weight 
is shown in Fig. 4 and Fig. 5. This wheel balance weight 
is comprised of a weight 1 and an engaging member 3. 
The weight body 1 has a recessed or concave engaging 
groove 11 at a central portion thereof on a surface 
opposing to the wheel and a pair of protruded portions 
13 protruded toward the engaging groove 1 1 from the 
both side portions thereof. The engaging member 3 has 
one end portion 31 of a double construction formed by 
folding back an end of the metallic plate to have a 
opened side portion 31a and a bottom surface side por- 
tion 31b, and both side edge portions of the opened side 
portion 31 a is removed to reduce the width. 
[0032] The pawl portion 12 is formed, in the state 
where the one portion 31 of the engaging member 3 is 
fitted into the engaging groove 1 1 of the weight body 1 , 
by caulking the both side portions defining the engaging 
groove 1 1 toward or over the one end portion 31 to form 
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the pawl portions 12. Thus, the pawl portions 12 press 
the wide area of the one end portion 31 to the weight 
body 1 . 

[0033] According to the wheel balance weight of 
this embodiment, due to the folded or duplicate con- 
struction (31a, 31b)of the one end portion 31, the 
engaging member 3 has large resilient deforming ability, 
so that the wheel balance weight can, be fixed to the rim 
portion of the wheel easily. 

(Third Embodiment) 

[0034] A third embodiment of the wheel balance 
weight is shown in Fig. 5 and Fig. 6. This wheel balance 
weight is an improvement of the wheel balance weight 
of the second embodiment, and is comprised of a 
weight body 1 and an engaging member 3. The weight 
body 1 is provided with a first guiding portion 15 (a pro- 
trusion) protruded from a central portion of a bottom 
surface of an engaging groove 11, while the engaging 
member 3 is provided with a second guiding portion 35 
(a through-hole) formed at a central portion of the one 
end portion 31 of double construction. 
[0035] When the engaging member 3 is fixed to the 
weight body 1, the first guiding portion 15 is fitted into 
the second guiding portion 35 to position the one end 
portion 31 of the engaging member 3 within the engag- 
ing groove 11 of the weight body 1. Then, a head por- 
tion of the first guiding portion 15 is caulked over a 
periphery of the second guiding portion 35. Then, the 
protruded portion 13 is caulked over the side edge por- 
tion of the one end portion 31 to fix the engaging mem- 
ber 3 to the weight body 1 . 

[0036] According to the wheel balance weight of 
this embodiment, by cooperation of the first and second 
guiding portions 15 and 35, i.e. by insertion of the first 
guiding portion 15 into the second guiding portion 35, 
the positioning or fitting of the engaging member 3 to 
the weight body 1 becomes easy and secure. 

(Fourth Embodiment) 

[0037] A fourth embodiment of the wheel balance 
weight is shown in Fig. 8. This wheel balance weight is 
an improvement of the wheel balance weight of the first 
embodiment, and is comprised of a weight body 1 and 
an engaging member 3. The weight body 1 has a first 
guiding portion 16 (a protruded bead) protruded from 
side edge portions of an engaging groove 1 1 , while the 
engaging member 3 has a second guiding portion (a cut 
or recess) to which the first guiding portion 16 is fitted. 
[0038] According to the wheel balance weight of 
this embodiment, by cooperation of the first and second 
guiding portions 16 and 36, i.e. by fitting of the first guid- 
ing portion 16 into the second guiding portion 36, the 
engaging member 3 can be positioned in the engaging 
groove 1 1 of the weight body 1 easy and securely. The 
first guiding portion 16 is also used as the pawl portion, 



and is caulked over the second guiding portion 36 after 
fitted into the second guiding portion 36. 

(Fifth Embodiment) 

5 

[0039] A wheel balance weight of a fifth embodi- 
ment is shown in Fig. 9, and is comprised of a weight 
body 1 and an engaging member 3. The weight body 1 
is, as shown in Figs. 10, 11 and 12, has at an upper sur- 

10 face thereof an engaging groove 1 1 of a predetermined 
width and depth and extending in full width of the weight 
body 1 , and at a lower surface thereof a lower protruded 
bead 18. On a bottom surface of the engaging groove 
1 1 , a deep groove or concave portion 19 having smaller 

15 width than the engaging groove 1 1 and same length as 
the engaging groove 1 1 is formed. At a central portion of 
the deep groove portion 19, a first guiding portion (pro- 
trusion) 17 is formed. At both opened end portions 
defining the engaging groove 11, a pair of protruded 

20 portions 1 3 are formed. 

[0040] The engaging member 3 is comprised of, as 
shown in Fig. 13, one end portion 31 to be fixed to an 
engaging groove 1 1 of the weight body 1 , and a bent 
portion 33 bent to nip a periphery portion of a wheel rim. 

25 An intermediate portion 34 of the one end portion 31 in 
an extended direction thereof is bent to be concave, and 
a second guiding portion (through-hole) 37 is formed at 
a bottom portion of the concave portion 34. 
[0041] When the one end portion 31 of the engag- 

30 ing member 3 is fixed to the engaging groove 1 1 of the 
weight body 1 , the concave portion 3 4 of the one end 
portion 31 of the engaging member 3 is fitted into the 
deep groove portion 1 9 in the engaging groove 1 1 of the 
weight body 1 . In this state, back portions of both protru- 

35 sions 1 3 are caulked so that the caulked portion and the 
protrusion are pressed over the concave portion 34 of 
the one end portion 31 to form pawl portions 12. In addi- 
tion, a head portion of the first guiding portion 15 is 
caulked over a periphery of the second guiding portion 

40 35. Thus, the one end portion 31 of the engaging mem- 
ber 3 is fixed to the engaging groove 11 of the weight 
body 1. 

[0042] According to the wheel balance weight of 
this embodiment, by inserting the first guiding portion 1 7 
45 into the second guiding portion, in fixing the engaging 
member 3 to the weight body 1 , the fitting of the engag- 
ing member 3 to the weight body 1 becomes easy and 
secure. 

[0043] According to the wheel balance weight of the 
so present invention, the engaging member can fixed to 
the weight body by caulking, in the state where the one 
end portion of the engaging member is fitted into the 
engaging groove of the weight body, the opened end 
portions defining the engaging groove over the one end 
55 portion of the engaging member. As a result, the fixing 
portions or area of the engaging member to the weight 
body increases, so that the engaging member can be 
fixed to the weight body firmly and securely. 
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[0044] This invention relates to a wheel balance 
weight attached to a wheel of an automobile. The con- 
ventional wheel balance weight has an disadvantages 
that the numbers of parts and a manufacturing cost of 
the wheel balance weight increase, or an disadvantage 
that the fixing of the engaging member to the weight 
body is not sufficient. In the present invention, the 
weight body 1 has an engaging groove 1 1 with which 
one end portion 31 of the engaging member 3 engages. 
Opened end portions of the weight body 1 defining the 
engaging groove 1 1 are caulked over the one end por- 
tion 31 to form pawl portions 12. Thus, the one end 31 
of the engaging member 3 is fixed to the engaging 
groove 1 1 of the weight body 1 . 

Claims 

1 . A wheel balance weight attached to a rim of wheel, 
including a weight body 1, and an engaging mem- 
ber 3 formed by bending a metallic plate so that of 
which one end portion 31 is fixed to said weight 
body and of which other end portion nips a periph- 
ery of a rim portion 7 of a wheel, 

characterized by that said weight body 1 has 
an engaging groove 1 1 with which one end portion 
31 of said engaging member 3 engages, in a state 
where the one end portion 31 of said engaging 
member 3 is engaged with the engaging groove 1 1 
of said weight body 1 , opened end portions defining 
the engaging groove is caulked over the one end 
portion 31 to form pawl portions 12 for fixing the 
one end portion 31 of said engaging member 3 to 
the engaging groove 1 1 of said weight body 1 . 



weight body in a state where said sloped side edge 
portions are fixed into said deep groove portions. 

5. A wheel balance weight according to claim 1, 
5 wherein said weight body 1 has a first guiding por- 
tion 15 at a part of a bottom wall surface 1 1a defin- 
ing said engaging groove 11, and said one end 
portion 31 of said engaging member 3 has a sec- 
ond guiding portion 35 guided by said first guiding 

10 portion when said one end portion of said engaging 
member is fixed to said engaging groove of said 
weight body. 

6. A wheel balance weight according to claim 1, 
15 wherein said weight body 1 has a concave portion 

19 on a bottom wall surface 11a of the engaging 
groove 11, and said one end portion 31 of said 
engaging member 3 has a convex portion 34 con- 
vexed toward said concave portion on said engag- 
20 ing groove, said engaging member being fixed to 
said weight body in a state where said convex por- 
tion is engaged into said concave portion. 

7. A wheel balance weight according to claim 1, 
25 wherein said one end portion 31 of said engaging 

member 3 is formed into a duplicate construction 
31a, 31b by folding back an end of metallic plate, 
and a portion 31b of said duplicate one end portion 
facing to the bottom wall surface 1 1 a is wider than a 
30 portion 31a facing to said opened surface 11c, to 
receive said pawl portions 13 of said weigth body. 



2. A wheel balance weight according to claim 1, 35 
wherein said weight body 1 has, at said opened end 
portions of said engaging groove 1 1 , protruded por- 
tions protruded from an opened surface 1 1c of said 
engaging groove 1 1 along side wall surfaces 1 1b of 
said engaging groove to be caulked. 40 



3. A wheel balance weight according to claim 1, 
wherein said weight body 1 has a first guiding por- 
tion 16 at a part of side wall surfaces 11b defining 
said engaging groove 1 1 , and said one end portion 45 
31 of said engaging member 3 has a second guid- 
ing portion 36 guided by the first guiding portion 
when said one end portion of said engaging mem- 
ber is fixed to said engaging groove of said weight 
body. so 

4. A wheel balance weight according to claim 1, 
wherein said weight body 1 has deep groove por- 
tions 14 at both sides of a bottom wall surface 1 1a 

of said engaging groove 1 1 , and said one end por- 55 
tion 31 of said engaging member 3 has sloped side 
edge portions 3 2 sloped toward said engaging 
groove, said engaging member being fixed to said 
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